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INTHODUCnON 



,^ ^"^^ ^"^^^ * of MercuiyMD's clinical data 

?ft^ f ''^""y ^^Srates i)ati«tt care data^to handheld devi^ 
^^^^^"^"^ J^tioners (MD, PA, RN. etc) through a user-fiiencfly S«f ftlT 
increases efSoiency, reduces etrois, and improves patient care. 

LOGICAL ARCfflTECTURE 

J^tfrface. Maaiii^'s data distn>ution system do« 
any nuh^dual medcal center. Indeed, most institntiaas ha^ 

from mul^ple vendors Jat serve needs such as ADT. labomtoiy data retrieval. ISiol^ 
ftSS'^f ' "^^^^'^-.^f '^^'^^ amodularinteSc, MInterfece. that site^de 
JStSfS^S T^"^ information into our central d^e. Minterfacel an 

"^^^ °" institatlon. or system^fic metadata to interpret 
coded data and msert it into our central database. «w«a mrerprei 

Til'^'^x^P^^ ""'^ *^ ^ ft>r secure authenticatioix. All 

tranaa^ons between Mlhtetfkce and external systems are logged in MCenlral (see below) 
Wtoterface can be configured to function in a variety of modes: it can poll existing systems at 
regular tmie intervals, poll ocisting systems based on the knowledge that new cfata is avaUable 
or It can mwutor amessj^ge stream and generate events to update our central database as 
necesMiy. Configuration ofMhitafece is performed by Mercur^^'s implementation 
consultaniB m collaboration with tedmical personnel and vendors at each kujtitution. 

aiCentraL Our rdational database, MCenJial. performs four tasks: 1) Maintain archive of 
chmcal data on active patients; 2) Maintain knowledge of the state of aU data on each user's 
handheld device; 3) Support user coUaboiation in patient care by supporting multi-user Teams 
fliat shtte patient data; and 4) Support the database^ven aspects of Mlhterfece and MConduit 
MCental IS currently mjplemcnted in Grade 8i, however, the tables and views have been 
desired with portability in mind so that the database can be implemented in any eoteiprise- 
capable relational DBMS that is abeady supported and/or licensed by the institution. 

MCential's entity-relationship diagram is proprietary. However, MIS personnel at our 
inshtotional partners have read-only access to MCenlral's data and structaue subject to terms of 
Ottr noiniisclosure agreement Such access wiU aUow institutions to eventually integrate biUinK 
aid diagnosis data collected by caregivers at the point of care. Access to MCentral is limited to 
th^granted to our internal MMterfice and MConduit systems and read-only access provided to 
authorized institutional administtators. 

It is important to eaq>hasize that MCentral is not a data repository. Patient data has a limited 
hfetme within our database, which implies Hiat our database will asymptotically appioadi a 
maxnnum size dictated by die number of hospitalized patients. The lifetime of patient data is 
typically from 72 hours before tiie current hospital admission until 72 hours after discharge. For 
liability reasons, we do not currently replace any institutional data coUection or archival systems. 
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A^fimctonality is cuneotly only m evaluation and not forpenZeat storaJorfaJS 

MCondiut. Our conduit tedmology has been licensed fom Extended System 
tera^^^mthefi^noflheirXnroConnectS^so^^ 
i??^ '?*^*5^®/»°'^'l<*'l«^'»n^ememplatto that provides hiBh-l^^ 

Sc^l^r.!l^'^*i?'"^'2L"*^' end-user synchronization. MConduhpS 
^cmmtmnlta-userhandhdd synchro.^ 

for woricstation^ven synchronization software and reduces the cZ of large-scde 

^^^ti^^^n'' P'*'^^ considerable speed advantages during 

synchromzaton. Smce MCential contains knowledge of the information state m each us^'s 

nS^o^^^ reduces synchronization time and is mote cffident for server and • 



^W^S^ dunng syndironization is not generally required if synchronization occurs 
the ^fines of the mstitutional Intranet However, if the instiSion desires to support 
sjjdjwnzation allowmg users to connect fiom home usmg XINDConn^ 
ft^software.xrNDComiect provides 128-bit Certicom encrw>tion^feiancial.grBde data 



MCondmt IS essentia to our system's overall security model. It provides both device- and user- 
^ authmtlcation donr^ synchronization and aUows us to manage users intcmaUy or throurii 
«cisdjg»Ja»soft Exchange 

auScadS!^^ connections with MCentral and elimiuates the need for database-level user 

jn)ata. ^ffiata is our flagship program that runs on handheld deWces running Pahn OS 
3^or greater. It is a C appUcation that provides rapid data retrieval with a unique inter&ce 
optnmzed for stylus-free use. 

-Ths rnost striking feature of MData besides its overall look and feel is the inherent support for 
team-based patient care. Users can aggregate mto teams in the MCentral database, and all team 
monbers shne rounding, diagnosis, allergy, and history information as entered by any 
uuhviduaL Dtting ssynchronization, any users with the latest version of editable data are allowed 
to fOTward tiieir changes to the server for subsequent sharing witfi other team members, hi the 
evem that the server data has changed underneath a user who has also made changes before 
synduomzmg, a conflict resolution system alerts the user and allows him/her to choose between 
resubnuttmg the chai^ during the next synchronization or canceling the changes end acceotine 
the latest data fiom the saver. * 
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SS^ZS.* f «Mia«-^„fe«»s deemed e»«M by practicing reddent. 



^^^"^ dat^ases are automatically iipdated by the MCoiiduit system durine each 
rpSS^J^*^'' ''^ databases arepacked in abinary fi^r^tSSS and 

picvemt our databases ftom being copied to users' desktop computers durine routine HoSi^c 
opeiatioixs and prevent infiared transfer of our databases betweSiZi^ ^ 

s^c^S?^- "^^^ ^^'^ ""^ ^''^^ n^ast be p^mt at each 

.^'^'^ ""f *; ™^ ^ "P^^ "^^eate between applications on &S handlS^ 
t^^^ vZ TTl^ entty each time MData is hmnched. fcstead. the user is required to 
enterhisAerPlNifithasbeenatleasteOniinutesslncethclastanthenti^tion. ' 
PHYSICAL ARCmTECrURE 

^^^.^^jef^a-provided byMercuiyMDis aDell PowerEdgc2400 server with two 
f^rV^r * ^i""*^^* » 8.gigabyte RAID 5 array. The server runs 

JJcrosoft Windows 2000 and runs Oracle 8i for the MCenti^ database, om XTNDComicct 
MCamal condmt. and the Mlhterfece apphcation. It requires a fixed P address dAer through 
<hrect netwcok configuration or assignment of a fixed IP from a DHCP server %ough its NIC 
Identifier. We also provide Norton PCAnywheie 92. for remote access and troubleshooting. 

The server can either be physically located on the institution's backbone for maximum 
perfcrmance or it can reside in the MercuryMD server &nn fat iooess over the fatemet The NIC 
supports 100 megabit per second Ethernet connectivity. 

S]iiachroia««tioii Stations. Synchroniiation services are currently provided using Clarinet 
ttubs and IRDA transceivecs fwww.<Jarinc«sva cnm^ for wireless and cradle-ftee access. Each 
Synchronization Station consists of one aarinet hub and seven IRDA transcdvers arranged in a 
custom-designed box that holds the user's Pahn devices during the synchronization process The 
box Itself lakes up one by two feet of desk or table space and can support forther storage 0«mer 
forms, supplies, etc.) on top of it The station requires only one 120-volt wafl outlet and oiie 
£memet connection for the hub. 

TTic IRDA hub connects into the nctwodc and can either be manually assigned an IP address or 
«ait«aiatically assigned an address fiom a DHCP server. The hub can also assign IP addresses to 
the mDA transceivers manually or obtain TP addresses for each transceiver ftom a DHCP server 
C^guratiott of tiie hub needs to occur only once, with specifications stored in non-vohitile 
RAM before placement in tfie t^propriate location. 
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